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3213 Eastlake Ave E, Ste B 

Seattle, WA 98102 
Tel (206) 262-0370 
Fax (206) 262-0374 

  
 Geotechnical & Earthquake 
 Engineering Consultants 

 
April 4, 2011 
Revised on May 27, 2011 
File No. 10-093.100 
 
Mr. Ying Chang  
255 Shoreland Drive SE 
Bellevue, WA 98004 
 
Subject: Revised Geotechnical Engineering Report 
 Proposed Improvements  
 255 Shoreland Drive SE, Bellevue, Washington 
 
Dear Mr. Chang, 

As requested, PanGEO, Inc. has completed a geotechnical engineering study to assist you and 
your project team with the design and construction of the proposed improvements at the above-
referenced site.  This study was performed in general accordance with our mutually agreed scope 
of work outlined in our proposal dated February 10, 2011, and was subsequently approved on 
March 11, 2011.  Our service scope included reviewing readily available geologic and 
geotechnical data, reviewing preliminary project plans, drilling two geotechnical borings and 
excavating two hand borings, conducting a site reconnaissance, and developing the conclusions 
and recommendations presented in this report. 

SITE AND PROJECT DESCRIPTION 

The subject site is located at 255 Shoreland Drive SE, on the Lake Washington shore, in 
Maydenbauer Bay, Bellevue, Washington (see Vicinity Map, Figure 1).  The property is 
approximately L-shaped, and is bordered to the west by Lake Washington, to the east by 
Shoreland Drive SE, and to the south and north by existing single-family dwellings (see Figure 
2).  An existing house and a detached garage currently occupy the site (see Figure 2).  Based on 
a review of the topographic survey map and site plans, the site grade generally descends from 
east to west with gradients ranging from 15 to 60 percent.  The total vertical relief from the east 
property line to the west property line is about 80 feet.  The area west of the house is generally 
flat. 

Based on the information provided, the proposed improvements will be limited to the areas 
located roughly between the existing entry of the house to about 30 feet from the shore of Lake 
Washington (see Figure 2), and will include the following elements: 
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 Repair the existing entry bridge (the unpermitted deck being constructed around 
the entryway will be removed and disturbed ground will be restored); 

 Add additional interior space to the upper floor and remodel the building siding; 

 Construct a new terrace and two curved stairs on the west side of the house.  This 
area is currently occupied by an unpermitted wood deck that will be removed to 
allow for terrace construction.  The new terrace and stairs will slightly expand 
beyond the west edge of the unpermitted deck; 

 Add a new 4-story moment frame to reinforce the existing house structure for 
seismic condition; 

 Construct new footings under the existing skirting walls and a new wall along the 
west side of the house as part of the planned structural improvements; 

 Remove the small decks on the south side of the house and replace with the new 
decks with the same footprint; and 

 Construct a stair on the slope along the south property line (the stair had already 
been constructed without a permit). 

The conclusions and recommendations in this report are based on our understanding of the 
proposed development, which is in turn based on the project information provided.  If the above 
project description is incorrect, or the project information changes, we should be consulted to 
review the recommendations contained in this study and make modifications, if needed. 

SUBSURFACE EXPLORATIONS 

Our subsurface exploration program consisted of drilling two test borings (BH-1 and BH-2) and 
excavating two hand holes (HH-1 and HH-2) at the subject site.  Test borings BH-1 and BH-2 
were drilled to depths of about 16½ and 26½ feet below the existing grade, respectively, on June 
10, 2010, using a hand-operated portable drill rig owned and operated by CN Drilling of Seattle, 
Washington.  The hand borings HH-1 and HH-2 were excavated to depths of about 4 and 6 feet, 
respectively, below the surface using hand augers on March 17, 2011.  The approximate 
locations of the test borings and hand holes were taped in the field from on-site features, and are 
plotted on Figure 2. 

The portable drill rig was equipped with 4-inch outside diameter hollow stem augers.  Soil 
samples were obtained from the borings at 2½- and 5-foot depth intervals in general accordance 
with Standard Penetration Test (SPT) sampling methods (ASTM test method D-1586) in which 
the samples are obtained using a 2-inch outside diameter split-spoon sampler.  The sampler was 
driven into the soil a distance of 18 inches using a 140-pound weight freely falling a distance of 
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30 inches.  The number of blows required for each 6-inch increment of sampler penetration was 
recorded.  The number of blows required to achieve the last 12 inches of sample penetration is 
defined as the SPT N-value.  The N-value provides an empirical measure of the relative density 
of cohesionless soil, or the relative consistency of fine-grained soils. 

An engineer and an engineering geologist from PanGEO were present during the field 
exploration to observe the drilling, assist in sampling, to describe and document the soil samples 
obtained from the test borings, and to conduct the hand boring excavations.  The soil samples 
from test borings were described and field classified in general accordance with the symbols and 
terms outlined in Figure 3, and the summary boring logs are included as Figures 4 through 7. 

SITE GEOLOGY AND SUBSURFACE CONDITIONS 

SITE GEOLOGY 

The Geologic Map of King County (Booth, et. al. 2007) mapped the surficial geologic unit at the 
subject site as Advance Outwash (Map Unit Qva).  Advance Outwash deposit is described by 
Booth, et al. as moderately to well sorted, slightly oxidized sand and gravel that had been 
overridden by glacial ice.  Advance Outwash typically exhibit low compressibility and high 
strength characteristics in its undisturbed state. 

SOIL CONDITIONS 

The following is a description of the soils encountered at the site.  Please refer to the summary 
boring logs (Figures 4 through 7) for a detailed description of the conditions encountered at each 
boring location. 

UNIT 1:  Fill – Approximately 1 and 4½ feet of loose to very loose, slightly silty to silty 
sand with some roots and gravel was encountered in BH-1 and BH-2, respectively, which 
were drilled east of the house.  In hand borings HH-1 and HH-2 drilled west of the house, 
approximately 1½ feet of loose silty sand was encountered below the surface.  We 
interpret this near-surface unit as fill. 

UNIT 2:  Colluvium – Below the fill, approximately 3½ and 9 feet of soft to medium 
stiff, slightly sandy to sandy silt was encountered in BH-1 and BH-2, respectively.  We 
interpret this unit to be colluvium, or slope wash that was deposited at site as a result of 
mass waste from the upper slope area.  This unit was not encountered in hand borings 
HH-1 and HH-2. 

UNIT 3 – Advanced Outwash: Below the colluvium, Boring BH-1 encountered a layer 
of dense silty fine sand of approximately 8½ feet thick.  This soil unit is consistent with 
the mapped Advanced Outwash deposits.  This unit was not encountered in boring BH-2, 
and hand borings HH-1 and HH-2. 
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UNIT 4 – Glaciolacustrine: Below the fill in HH-1 and HH-2, stiff, silt and sandy silt 
were encountered and extended to the maximum depths of the hand borings to about 4 
and 6 feet below the surface.  Very stiff to hard, silt to silty clay was also encountered 
below Advance Outwash in BH-1 and colluvium in BH-2.  This unit extended to at least 
the bottom of the borings at about 16½ and 26½feet below the surface in BH-1 and BH-
2, respectively.  We interpret this soil unit as Glaciolacustrine deposits. 

GROUNDWATER 

Groundwater was not encountered in the borings BH-1 and BH-2 during drilling.  However, 
groundwater was measured at a depth of about 12½ feet approximately one hour after drilling in 
BH-1, perched on the sand/silt interface.  Perched groundwater was observed at about one foot 
below the surface in HH-1 and HH-2, atop of the silt layer.  It should be noted that groundwater 
elevations and seepage rates are likely to vary depending on the season, local subsurface 
conditions, and other factors.  Groundwater levels and seepage rates are normally highest during 
the winter and early spring. 

GEOTECHNICAL DESIGN RECOMMENDATIONS 

GEOLOGIC HAZARDS ASSESSMENT 

We conducted a geologic hazards assessment for the proposed development as part of our study.  
The assessment includes evaluation of Landslide Hazards, Seismic (Earthquake) Hazards, Coal 
Mine Hazards, and Erosion Hazards.  Based on our review of the City of Bellevue’s Geologic 
Hazards Map and site topographic map, the project site contains steep slopes (40 percent and 
greater) and is mapped as an erosion hazard area.  The west edge of the site is also mapped 
within a seismic hazard area but is not mapped as a coal mine hazards area.  The following 
sections contain our assessment of potential Geologic Hazards and their possible effects on the 
proposed improvements. 

Landslide Hazards and Steep Slopes 

The site is not mapped as a landslide hazard area in accordance with City of Bellevue’s Geologic 
Hazards Map, but contains slopes of 40% or greater.  As part of our study, we conducted a site 
reconnaissance to observe signs of past slope movement and instability.  Based on observations 
made during our site reconnaissance, we did not observe any noticeable signs of slope instability.  
Based on our observations of ground features and the results of our field exploration, it is our 
opinion that the site is globally stable in its current configurations.  Based on our understanding 
of the proposed improvements, it is also our opinion that the proposed project will not adversely 
impact the overall stability of the subject and surrounding properties, provided that the 
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recommendations presented in this report are properly incorporated into the design and 
construction of the project. 

Erosion Hazards Assessment 

The site is mapped within a potential erosion control area in accordance with the City of 
Bellevue’s Geologic Map.  Based on the borings drilled and hand borings excavated, the site 
soils encountered exhibit low to moderate erosion potential when disturbed and left unprotected.  
However, in our opinion, the erosion hazards at the site can be effectively mitigated with the best 
management practice during construction and with properly designed and implemented 
landscaping for permanent erosion control.  During construction, the temporary erosion hazard 
can also be effectively managed with an appropriate erosion and sediment control plan, including 
but not limited to installing silt fence at the construction perimeter, placing quarry spalls or hay 
bales at the disturbed and traffic areas, covering stockpile soil or cut slopes with plastic sheets, 
constructing a temporary drainage pond to control surface runoff and sediment trap, placing 
rocks at the construction entrance, etc. 

Permanent erosion control measures should be applied to the disturbed areas as soon as feasible.  
These measures may include but not limited to planting and hydroseeding.  The use of 
permanent erosion control mat may also be considered in conjunction with 
planting/hydroseeding to protect the soils from erosion. 

Seismic Hazards 

The City of Bellevue and King County Code defines seismic hazard areas as those areas subject 
to severe risk of earthquake damage as a result of seismically induced settlement or soil 
liquefaction.  According to the City of Bellevue’s Geologic Hazards Map, the majority of the site 
is not designated a seismic hazard area except a small strip along Lake Washington.  Based on 
the stiff and fine-grained nature of the site soils encountered at shallow depths during our field 
exploration, in our opinion, the potential for soil liquefaction and associated seismic settlement 
at the site during a design earthquake is low.  As such, special design considerations associated 
with soil liquefaction are not required. 

CRITICAL AREAS AND SETBACKS 

New improvements on the house – An unpermitted deck is located on the west side of the house 
(see Plate 1 on following page).  We understand that this deck was constructed to replace a low 
deck at the same location.  The current design calls for a new terrace which will be located 
roughly at the same location as the unpermitted deck.  Other planned improvements on the house 
will include new footings under the existing skirting walls, a new footing on the west side of the 
house, and replacement of two small decks on the south side of the house.  These proposed 
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improvements will be located within the steep slope and setback areas.  However, improvements 
on the existing house including the new wall footings, a new terrace, two stairs, and two decks 
should be considered as necessary repair and remodel to the existing house.  The new structures 
will be supported by pin piles to minimize the ground disturbance in the steep slope areas.  These 
proposed improvements, provided they are properly designed, will not have adverse impacts on 
the site stability.  As such, in our opinion, these improvements may be constructed as planned 
and be exempted from the critical area design standard.   

Stairway along the south property line – An unpermitted stairway was constructed in the steep 
slope along the south property line (see Figure 2).  The stairway was constructed with pressure-
treated timbers which are anchored into ground with wood posts.  The steps of the stairway are 
backfilled with crushed rock (see Plate 2).  In our opinion, this wood stairway should be 
considered as a landscape improvement.  Based on the subsurface conditions and our field 
observations, the stairway is currently stable and construction of the stairway will not have 
adverse impacts on the site stability.  In our opinion, the as-built stairway was constructed 
closely following the existing ground contours, and presents the minimum modifications of the 
steep slope for the at-grade stairway construction. 

SEISMIC DESIGN PARAMETERS 

The following provides seismic design parameters for the site that are in conformance with the 
2006 and later editions of the International Building Code (IBC), which specifies a design 
earthquake having a 2% probability of occurrence in 50 years (return interval of 2,475 years), 
and the 2002 USGS seismic hazard maps: 

Plate 1.   View of the house and unpermitted deck, 
looking east. 

Plate 2.  View of the unpermitted stairway along the 
south property line, looking down toward west. 
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The spectral response accelerations were obtained from the USGS Earthquake Hazards Program 
Interpolated Probabilistic Ground Motion website (2002 data) for the project latitude and 
longitude. 

FOUNDATIONS 

New foundations will be needed to support the proposed terrace, steel moment frame, and the 
existing skirting walls.  Because of the variable nature of the foundation soil conditions 
anticipated, use of conventional shallow footings will require more earthwork than pin pile 
foundations and may likely cause undesirable differential foundations movement.  As such, it is 
our opinion that the new structural elements outlined above should be supported by a deep 
foundation system consisting of small diameter steel piles (pin piles).  The following sections 
present our foundation design recommendations. 

Pin Pile Foundations 

Based on the site access conditions, in our opinion, the pin pile foundations should consist of 2-
inch diameter, Schedule 80, galvanized, steel piles.  Allowable axial compression capacity of 6 
kips may be used for the 2-inch diameter pin piles.  Tensile capacity of the pin piles should be 
ignored.  Penetration resistance required to achieve the capacities will be determined based on 
the hammer used as discussed in the following sections.  Total and differential foundation 
settlements are anticipated to be on the order of about ½ inch or less. 

The required pile length in order to develop the recommended pile capacity is expected to vary, 
depending on the depth of the bearing soil at the foundation locations.  For planning and cost 
estimating purposes, a pile length of about 15 feet may be assumed for the site.  The actual pile 
lengths should be determined during construction based on the actual driving conditions. 

Pile splices may be made with compression fitted sleeve pipe couplers (see Typical Splicing 
Detail on Page 8).  Splicing using welding of pipe joints should not be used, as welds will 
typically be broken during driving. 

Site 
Class 

Spectral 
Acceleration 
at 0.2 sec. (g) 

SS 

Spectral 
Acceleration 
at 1.0 sec. (g) 

S1 

Site 
Coefficients 

Design 
Spectral 

Response 
Parameters 

Control 
Periods 
(sec.) 

Design PGA 
(SDS/2.5) 

 

Fa Fv SDS SD1 TO TS 

C 1.40 0.47 1.00 1.33 0.93 0.42 0.09 0.45 0.37 
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2-inch diameter steel pipe piles are typically installed using a 90-pound jackhammer or a 140-
pound air hammer.  The quality of a pin pile foundation is dependent in part on the experience 
and professionalism of the installation company.  Therefore, a qualified contractor with pin pile 
driving experience on similar projects should be selected to install the piles. 

We recommend that the following specifications be included on the foundation plan: 

1. 2-inch pin piles shall consist of galvanized Schedule-80, ASTM A-53 Grade “B” pipe. 

2. 2-inch piles shall be driven to refusal with a minimum 90-pound jackhammer or a 140-
pound air hammer.   Refusal is defined as less than 1 inch of penetration in 60 seconds of 
continuous driving with a minimum 90-pound jackhammer or a 140-pound air hammer. 
If different type hammers are used, the appropriate driving/refusal criteria can be 
determined based on the load test results. 

3. Piles shall be driven in nominal sections and connected with compression fitted sleeve 
couplers (see detail below – Courtesy of McDowell Pile King, Kent, WA). 

4. The geotechnical engineer of record or his/her representative shall provide full time 
observation of pile installation. 

 

 

Lateral Resistance: The capacity of vertical pin pipes to resist lateral loads is very limited and 
should be ignored in design.  Lateral forces from wind or seismic loading should be resisted by 
the passive earth pressures acting against the pile caps and below-grade walls or batter piles.  
Passive resistance values may be determined using an equivalent fluid weight of 150 pounds per 
cubic foot (pcf) for sloping grounds or 300 pcf for the level ground.  This value includes a safety 
factor of about 1.5 assuming that properly compacted granular fill will be placed adjacent to and 

Typical Pin Pile Splicing Detail 



Revised Geotechnical Engineering Report 
Proposed Improvements – 255 Shoreland Drive SE, Bellevue, WA 
May 27, 2011 

10-093 255 Shoreland Dr Rpt Ph1 R2  PanGEO, Inc. Page 9

surrounding the pile caps and grade beams.  Alternatively, pin piles may be battered no flatter 
than 4V:1H to resist the lateral loads. 

RESPONSE TO CITY OF BELLEVUE COMMENTS 

As part of our study, we reviewed City of Bellevue’s Pre-Development Review letters dated 
February 4 and May 16, 2011, and examined the critical areas comments contained in the letters.  
The following are City’s comments and our response: 

1. Comments 1: Any areas of temporary disturbance and permanent disturbance caused by the 
construction of the stairway, decks, or any other recent improvements 

Response: Based on our field observations, the areas of ground disturbance by recent 
improvements include the unpermitted deck area east of the house around the entry bridge, 
the unpermitted deck area west of the house, and the stairway areas along the south property 
line. 

2. Comment 2: Expansion of the house beyond the foundation noted on the survey submitted 

Response: We understand that the new terrace and stairs on the west side of the house will 
be expanded slightly beyond the original house and deck footprint.  Please refer to the 
architectural plans. 

3. Each Item in LUC 20.25H.125, LUC 20.25H.140, LUC 20.25H.145, and LUC 20.25H.255B 

The following are City of Bellevue’s Land Use Code (LUC) 20.25H.125, LUC 20.25H.140, 
LUC 20.25H.145 and our response (in red) to each item: 

 
LUC 20.25H.125 Performance standards – Landslide hazards and steep slopes.  
In addition to generally applicable performance standards set forth in LUC 20.25H.055 and 
20.25H.065, development within a landslide hazard or steep slope critical area or the critical 
area buffers of such hazards shall incorporate the following additional performance standards 
in design of the development, as applicable. The requirement for long-term slope stability 
shall exclude designs that require regular and periodic maintenance to maintain their level of 
function.  

A. Structures and improvements shall minimize alterations to the natural contour of the 
slope, and foundations shall be tiered where possible to conform to existing 
topography; - The structures and improvements are designed to minimize alterations 
to the natural contour. 

B. Structures and improvements shall be located to preserve the most critical portion of 
the site and its natural landforms and vegetation; - The proposed improvements will 
not change the existing critical slopes. 
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C. The proposed development shall not result in greater risk or a need for increased 
buffers on neighboring properties; - The proposed improvements will not have 
adversely impacts to the subject and neighboring properties. 

D. The use of retaining walls that allow the maintenance of existing natural slope area 
is preferred over graded artificial slopes where graded slopes would result in 
increased disturbance as compared to use of retaining wall; - The existing natural 
slopes will be maintained and no artificial slopes are planned for the project. 

E. Development shall be designed to minimize impervious surfaces within the critical 
area and critical area buffer; - The proposed improvements are designed to minimize 
the impervious surface. 

F. Where change in grade outside the building footprint is necessary, the site retention 
system should be stepped and regrading should be designed to minimize topographic 
modification. On slopes in excess of 40 percent, grading for yard area may be 
disallowed where inconsistent with this criteria; - The proposed improvements are 
designed to minimize the site topographic modifications. 

G. Building foundation walls shall be utilized as retaining walls rather than rockeries or 
retaining structures built separately and away from the building wherever feasible. 
Freestanding retaining devices are only permitted when they cannot be designed as 
structural elements of the building foundation; - Building foundation walls are 
utilized to the maximum extent possible for the project.  The proposed terrace walls 
will be supported by pin piles and will not have adverse impacts on the site stability 
and critical slopes. 

J. Areas of new permanent disturbance and all areas of temporary disturbance shall be 
mitigated and/or restored pursuant to a mitigation and restoration plan meeting the 
requirements of LUC 20.25H.210. – Disturbed areas will be restored per Land Use 
Code. 

LUC 20.25H.140 Critical areas report – Additional provisions for landslide hazards and 

steep slopes.  

B.    Area Addressed in Critical Area Report. 
In addition to the general requirements of LUC 20.25H.230, the following areas shall be 
addressed in a critical areas report for geologically hazardous areas: 

1.    Site and Construction Plans. The report shall include a copy of the site plans for the 
proposal and a topographic survey; - Site plan provided. 
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2.    Assessment of Geological Characteristics. The report shall include an assessment of the 
geologic characteristics of the soils, sediments, and/or rock of the project area and potentially 
affected adjacent properties, and a review of the site history regarding landslides, erosion, 
and prior grading. Soils analysis shall be accomplished in accordance with accepted 
classification systems in use in the region; - Site geology and subsurface data assessed. 

3.    Analysis of Proposal. The report shall contain a hazards analysis including a detailed 
description of the project, its relationship to the geologic hazard(s), and its potential impact 
upon the hazard area, the subject property, and affected adjacent properties; and – Geological 
hazards evaluated in the report.  

4.    Minimum Critical Area Buffer and Building Setback. The report shall make a 
recommendation for a minimum geologic hazard critical area buffer, if any, and minimum 
building setback, if any, from any geologic hazard based upon the geotechnical analysis. – 
Minimum critical area and building setback recommendations provided in the report. 

LUC 20.25H.145 Critical areas report – Approval of modification.  
Modifications to geologic hazard critical areas and critical area buffers shall only be 
approved if the Director determines that the modification: 

A. Will not increase the threat of the geological hazard to adjacent properties over 
conditions that would exist if the provisions of this part were not modified; - The 
proposed improvements will not increase the threat of the site geological hazards. 

B. Will not adversely impact other critical areas; - The proposed improvements will not 
have adversely impacts on the site critical areas. 

C. Is designed so that the hazard to the project is eliminated or mitigated to a level 
equal to or less than would exist if the provisions of this part were not modified; - 
The proposed improvements will mitigate the site geologic hazards.  

D. Is certified as safe as designed and under anticipated conditions by a qualified 
engineer or geologist, licensed in the state of Washington; - The geologic hazards 
and geotechnical elements of the project were evaluated by a qualified civil engineer 
licensed in the State of Washington. 

E. The applicant provides a geotechnical report prepared by a qualified professional 
demonstrating that modification of the critical area or critical area buffer will have 
no adverse impacts on stability of any adjacent slopes, and will not impact stability 
of any existing structures. Geotechnical reporting standards shall comply with 
requirements developed by the Director in City of Bellevue Submittal Requirements 
Sheet 25, Geotechnical Report and Stability Analysis Requirements, now or as 
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hereafter amended; - The geotechnical report was prepared by a qualified engineer in 
general accordance with the City of Bellevue’s submittal requirements. 

F. Any modification complies with recommendations of the geotechnical support with 
respect to best management practices, construction techniques or other 
recommendations; and – The geotechnical elements of the proposed project should 
be constructed in general accordance with the recommendations contained in the 
geotechnical report. 

LUC 20.25H.255B – The proposed improvements will not have adverse impacts on the 
site stability and represents minimum alteration and modification to the steep slope and 
buffer areas.  In our opinion, the proposed improvements are considered feasible from a 
geotechnical standpoint.  

4. An examination of how the proposed improvements represent the minimum necessary 
modification of the steep slope 

Response: The unpermitted deck east of the house will be removed and the disturbed 
ground will be restored to pre-construction condition.  All new foundations will consist 
of pin piles to minimize ground disturbance.  In our opinion, the proposed foundation 
system represents the minimum necessary ground disturbance. 

As previously stated, the wood stairway along the south property line is currently stable 
and construction of the stairway will not have adverse impacts on the site stability.  The 
unpermitted stairway along the south property line, in our opinion, presents the minimum 
disturbance to the steep slope for the at-grade construction as the stair closely follow the 
contour of the ground surface.  We believe that removing the as-built stairway would 
result in more ground disturbance.  As such, from a geotechnical standpoint, it is our 
opinion that as-built stairway may be left in place.  However, we recommend any 
exposed/bare ground be properly vegetated to prevent future erosion. 

GENERAL EARHWORK CONSIDERATIONS 

SITE PREPARATION 

Site preparation for the proposed improvements includes removing unpermitted decks, and 
excavations to the design subgrade.  All stripped surface materials should be properly disposed off-
site or be “wasted” on site in non-structural landscaping areas.  Following site clearing and 
excavations, the adequacy of the subgrade where structural fill, foundations, slabs, or pavements are 
to be placed should be verified by a representative of PanGEO. 
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TEMPORARY EXCAVATIONS AND SHORING 

As currently planned, we anticipate that construction of the new terrace and north foundations 
will involve excavations on the order of 3 to 4 feet or less.  We anticipate the excavations to 
encounter mostly medium stiff to very stiff silt.  All temporary excavations deeper than 4 feet 
should be sloped or shored.  All temporary excavations should be performed in accordance with 
Part N of WAC (Washington Administrative Code) 296-155.  The contractor is responsible for 
maintaining safe excavation slopes and/or shoring. 

Based on the soil conditions at the site, in general, it is our opinion that temporary excavations 
may be sloped 1H:1V or flatter.  The cut slopes may also need to be flattened in the wet reasons 
and should be covered with clear plastic sheets.  We also recommend that heavy construction 
equipment, building materials, excavated soil, and vehicular traffic should not be allowed within 
a distance equal to 1/3 the slope height from the top of any excavation. 

The temporary excavations and cut slopes should be re-evaluated in the field during construction 
based on actual observed soil conditions, and may need to be flattered in the wet reasons and 
should be covered with plastic sheets.  The cut slopes should be covered with plastic sheets in 
the raining season.  We also recommend that heavy construction equipment, building materials, 
excavated soil, and vehicular traffic should not be allowed within a distance equal to 1/3 the 
slope height from the top of any excavation. 

MATERIAL REUSE 

In our opinion, the on-site fine-grained soil (silt) should not be used as structural but may be 
used as general fill in the non-structural landscape areas.  Structural fill, if needed, should consist 
of imported well-grade granular material, such as WSDOT Gravel Borrow.  Well-graded 
recycled concrete may also be considered as a source of structural fill.  Use of recycled concrete 
as structural fill should be approved by the project geotechnical engineer.  If use of the existing 
sandy soils is planned, the excavated soil should be stockpiled and protected with plastic 
sheeting to prevent softening from rainfall. 

STRUCTURAL FILL PLACEMENT AND COMPACTION 

In the context of this report, structural fill is defined as compacted fill placed under footings, 
concrete stairs and landings, and slabs, or other load-bearing areas.  Structural fill should be 
moisture conditioned to within about 3 percent of optimum moisture content, placed in loose, 
horizontal lifts less than 8 inches in thickness, and systematically compacted to a dense and 
relatively unyielding condition and to at least 95 percent of the maximum dry density, as 
determined using test method ASTM D 1557. 

Depending on the type of compaction equipment used and depending on the type of fill material, 
it may be necessary to decrease the thickness of each lift in order to achieve adequate 
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compaction.  PanGEO can provide additional recommendations regarding structural fill and 
compaction during construction. 

WET WEATHER EARTHWORK 

In our opinion, the proposed site construction may be accomplished during wet weather (such as 
in winter) without adversely affecting the site stability.  However, earthwork construction 
performed during the drier summer months likely will be more economical.  Winter construction 
will require the implementation of best management erosion and sedimentation control practices 
to reduce the chance of off-site sediment transport.  Some of the site soils contain a high 
percentage of fines and are moisture sensitive.  Any footing subgrade soils that become softened 
either by disturbance or rainfall should be removed and replaced with structural fill, Controlled 
Density Fill (CDF), or lean-mix concrete.  General recommendations relative to earthwork 
performed in wet conditions are presented below: 

 Site stripping, excavation and subgrade preparation should be followed promptly by the 
placement and compaction of clean structural fill or CDF; 

 The size and type of construction equipment used may have to be limited to prevent soil 
disturbance; 

 The ground surface within the construction area should be graded to promote run-off of 
surface water and to prevent the ponding of water; 

 Bales of straw and/or geotextile silt fences should be strategically located to control 
erosion and the movement of soil; 

 Structural fill should consist of less than 5% fines; and  

 Excavation slopes should be covered with plastic sheets. 

SURFACE DRAINAGE AND EROSION CONSIDERATIONS 

Surface runoff can be controlled during construction by careful grading practices.  Typically, this 
includes the construction of shallow, upgrade perimeter ditches or low earthen berms in 
conjunction with silt fences to collect runoff and prevent water from entering excavations or to 
prevent runoff from the construction area from leaving the immediate work site.  Temporary 
erosion control may require the use of hay bales on the downhill side of the project to prevent 
water from leaving the site and potential storm water detention to trap sand and silt before the 
water is discharged to a suitable outlet.  All collected water should be directed under control to a 
positive and permanent discharge system. 

Permanent control of surface water should be incorporated in the final grading design.  Adequate 
surface gradients and drainage systems should be incorporated into the design such that surface 
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runoff is directed away from structures. Potential problems associated with erosion may also be 
reduced by establishing vegetation within disturbed areas immediately following grading 
operations. 

ADDITIONAL SERVICES 

To confirm that our recommendations are properly incorporated into the design and construction 
of the proposed project, PanGEO should be retained to conduct a review of the final project 
plans and specifications, and to monitor the construction of geotechnical elements.  The City of 
Bellevue, as part of the permitting conditions, will also require geotechnical construction 
inspection services.  PanGEO can provide you a cost estimate for construction monitoring 
services at a later date. 

We anticipate that the following additional services will be required:  

 Review final project plans and specifications 

 Verify implementation of erosion control measures; 

 Evaluate and confirm the stability of temporary excavation slopes; 

 Observe foundation construction including pin pile installation; 

 Confirm the adequacy of the compaction of structural backfill; and 

 Other consultation as may be required during construction 

Modifications to our recommendations presented in this report may be necessary, based on the 
actual conditions encountered during construction. 

CLOSURE 

We have prepared this report for Mr. Ying Chang, and the project design team.  
Recommendations contained in this report are based on a site reconnaissance, a subsurface 
exploration program, review of pertinent subsurface information, and our understanding of the 
project.  The study was performed using a mutually agreed-upon scope of work. 

Variations in soil conditions may exist between the locations of the explorations and the actual 
conditions underlying the site.  The nature and extent of soil variations may not be evident until 
construction occurs.  If any soil conditions are encountered at the site that are different from 
those described in this report, we should be notified immediately to review the applicability of 
our recommendations.  Additionally, we should also be notified to review the applicability of our 
recommendations if there are any changes in the project scope. 

The scope of our work does not include services related to construction safety precautions.  Our 
recommendations are not intended to direct the contractors’ methods, techniques, sequences or 
procedures, except as specifically described in our report for consideration in design.  
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Additionally, the scope of our work specifically excludes the assessment of environmental 
characteristics, particularly those involving hazardous substances.  We are not mold consultants 
nor are our recommendations to be interpreted as being preventative of mold development.  A 
mold specialist should be consulted for all mold-related issues. 

This report has been prepared for planning and design purposes for specific application to the 
proposed project in accordance with the generally accepted standards of local practice at the time 
this report was written.  No warranty, express or implied, is made. 

This report may be used only by the client and for the purposes stated, within a reasonable time 
from its issuance.  Land use, site conditions (both off and on-site), or other factors including 
advances in our understanding of applied science, may change over time and could materially 
affect our findings.  Therefore, this report should not be relied upon after 24 months from its 
issuance.  PanGEO should be notified if the project is delayed by more than 24 months from the 
date of this report so that we may review the applicability of our conclusions considering the 
time lapse. 

It is the client’s responsibility to see that all parties to this project, including the designer, 
contractor, subcontractors, etc., are made aware of this report in its entirety.  The use of 
information contained in this report for bidding purposes should be done at the contractor’s 
option and risk.  Any party other than the client who wishes to use this report shall notify 
PanGEO of such intended use and for permission to copy this report.  Based on the intended use 
of the report, PanGEO may require that additional work be performed and that an updated report 
be reissued.  Noncompliance with any of these requirements will release PanGEO from any 
liability resulting from the use this report. 

We appreciate the opportunity to be of service. 

Sincerely, 

 

Michael H. Xue, P.E.     Siew L. Tan, P.E. 
Senior Geotechnical Engineer    Principal Geotechnical Engineer 
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Enclosures: 

Figure 1 Vicinity Map 
Figure 2 Site and Exploration Plan 
Figure 3  Terms and Symbols for Boring and Test Pit Logs 
Figure 4  Log of Test Borings BH-1 
Figure 5 Log of Test Borings BH-2 
Figure 6  Log of Hand Borings HH-1 
Figure 7 Log of Hand Borings HH-2 
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June 23, 2011 
          AOA-4055 
 
Tom Kuniholm 
600 First Ave., Suite 205 
Seattle, WA 98104 
 
 
SUBJECT: Chang Residence Remodel at 255 Shoreland Drive SE  

Critical Areas Study:  Slope and Shoreline Mitigation  
  City of Bellevue File No:  11-111292-LO 

 
 
Dear Tom: 
 
On June 3, 2011 I conducted a reconnaissance on the subject property to assess 
impacts to critical areas from previous un-permitted activities, and as part of the 
proposed re-model of the existing residence.  The project site is located on Lake 
Washington, which requires a 25-foot buffer and a 25-foot structure setback from the 
surveyed ordinary high water (see survey drawing prepared by Axis Survey & 
Mapping).  In addition, the majority of the central and eastern portions of the site 
consists of steep slope (see Geotechnical Report). 
 
1.0 CRITICAL AREA IMPACTS 
The proposed project requires the impact of 183 s.f. of existing lawn located within 
the 25-foot shoreline structure setback area.  In addition, the project includes a total 
of 716 s.f. of steep slope impact area located along the south and west sides of the 
house.  This steep slope impact area consists of a combination of: 1) the 
unpermitted stairway along the south property line, 2) replacement decks along the 
south façade, and 3) improvements to the west façade.  One large cedar tree was 
also apparently removed on the slope south of the house due to safety concerns. 
 
With the exception of the previously removed cedar tree, no significant vegetation is 
proposed for removal within the impacted steep slope or shoreline structure setback 
areas.  All of the proposed impact areas have a very low functional value and 
currently consist of sparsely vegetated yard areas that provide minimal stability to 
the slope and provide little habitat value.  Furthermore, it is our understanding that 
all of the previously impacted steep slope areas were in a similar developed 
condition with little habitat value.  
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2.0 CRITICAL AREA MITIGATION 
Mitigation for the minor loss of function associated with the 183 s.f. of impact to the 
existing lawn area located within the shoreline structure setback will consist of 
planting native shrubs within a 183 s.f. area of existing yard located along the 
shoreline in the northwest portion of the site.  Enhancement of this area would 
increase the habitat value of the area over current conditions.  
 
Mitigation for the 716 s.f. of steep slope impact will occur through: 1) the removal of 
two existing decks along the east side of the house that will be restored with native 
vegetation and 2) planting sparsely vegetated slope areas along the north and south 
sides of the house.  The overall slope enhancement area will total 716 s.f. and has 
been designed to increase the habitat value of the slope by increasing the plant 
species and structural diversity while increasing stability.   
 
Mitigation for the loss of the cedar tree that was removed from the south side of the 
house for safety concerns would occur through the planting of three new large cedar 
trees off the northwest corner of the house. 
 
Implementation of the mitigation plan should replace and exceed the minor functions 
currently provided by the impacted critical areas. 
 
2.1 Goal, Objectives, and Performance Standards for Mitigation Areas 
The primary goal of the mitigation plan is to increase the habitat and stability 
functions of the existing degraded critical areas.  To meet this goal, the following 
objectives and performance standards have been incorporated into the design of the 
plan: 
 
Objective A: Increase the structural and plant species diversity within the mitigation 
areas. 
Performance Standard: Following every monitoring event for a period of at least five 
years, the mitigation areas will contain a total of at least 6 native plant species.  In 
addition, there will be 100% survival of all woody planted species throughout the 
mitigation areas at the end of the first year of planting.  Following Year 1, success 
will be based on an 80% survival rate or similar number of recolonized native woody 
plants. 
 
Objective B: Limit the amount of invasive and exotic species within the mitigation 
areas. 
Performance Standard: After construction and following every monitoring event for a 
period of at least five years, exotic and invasive plant species will be maintained at 
levels below 10% total cover in the designated mitigation areas.  Invasive species 
include, but are not limited to, Himalayan and evergreen blackberry, Japanese 
knotweed, and English ivy. 
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2.2 Construction Management 
Prior to commencement of any work in the mitigation areas, the clearing limits will be 
staked and any existing vegetation to be saved will be clearly marked.  A pre-
construction meeting will be held at the site to review and discuss all aspects of the 
project with the landscape contractor and the owner.   
 
A consultant will supervise plan implementation during construction to ensure that 
objectives and specifications of the mitigation plan are met.  Any necessary 
significant modifications to the design that occur as a result of unforeseen site 
conditions will be jointly approved by the City of Bellevue and the consultant prior to 
their implementation.   
 
2.3 Monitoring Methodology 
The monitoring program will be conducted for a period of five years, with annual reports 
submitted to the City.  Vegetation monitoring will include general appearance, health, 
mortality, colonization rates, percent cover, percent survival, volunteer plant species, 
and invasive weeds. 
 
Photo-points will be established from which photographs will be taken throughout the 
monitoring period.  These photographs will document general appearance and progress 
in plant community establishment in the mitigation areas.  Review of the photos over 
time will provide a visual representation of success of the mitigation plan. 
 
2.4 Maintenance Plan 
Maintenance will be conducted on a routine, year round basis.  Additional 
maintenance needs will be identified and addressed following periodic maintenance 
reviews.  Contingency measures and remedial action on the site shall be 
implemented on an as-needed basis at the direction of the consultant or the owner.   
 
2.5 Weed Control 
Routine removal and control of non-native and other invasive plants within the 
designated mitigation areas shall be performed by manual means.  Undesirable and 
weedy exotic plant species shall be maintained at levels below 10% total cover 
within all mitigation areas during the five-year monitoring period.   
 
2.6 General Maintenance Items 
Routine maintenance of planted trees and shrubs shall be performed.  Measures 
include resetting plants to proper grades and upright positions.  Tall grasses and 
other competitive weeds shall be weeded at the base of plants to prevent 
engulfment.  Weed control should be performed by hand removal.   
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2.7 Contingency Plan  
All dead plants will be replaced with the same species or an approved substitute 
species that meets the goal of the mitigation plan.  Plant material shall meet the 
same specifications as originally-installed material.  Replanting will not occur until 
after reason for failure has been identified (e.g., moisture regime, poor plant stock, 
disease, shade/sun conditions, wildlife damage, etc.).  Replanting shall be 
completed under the direction of the consultant, City of Bellevue, or the owner. 
 

2.8 As-Built Plan 
Following completion of construction activities, an as-built plan for the mitigation 
area will be provided to the City of Bellevue.  The plan will identify and describe any 
changes in relation to the original approved plan. 
 
 
If you have any questions regarding the mitigation plan, please give me a call.   
 
Sincerely, 
 
ALTMANN OLIVER ASSOCIATES, LLC 
 

 
John Altmann 
Ecologist 


